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Two-dimensional echocardiography was used to make
the anatomic diagnosis of aortico-Ieft ventricular tunnel
in a 1 day old infant. Pulsed Doppler echocardiography
allowed directional flow to be determined within the tun-
nel. The findings were confirmed by cardiac catheter-
ization and by direct visualization at the time of surgical
Aortico-left ventricular tunnel is a congenital cardiovascular
anomaly infrequently seen in the neonatal period (1) . This
anomaly consists of a communicating channel between the
ascending aorta and the left ventricle. We present our find-
ings using noninvasive techniques to delineate the anatomy
of this anomaly .
Case Report
A 4 hour old infant weighing 3,300 g was transferred to
The Milton S. Hershey Medical Center with a murmur and
respiratory distress. Congestive heart failure was present
together with physical findings suggestive of severe aortic
insufficiency. The electrocardiogram was normal and the
chest X-ray film revealed cardiomegaly with left ventricular
prominence and a dilated ascending aorta .
Two-dimensional echocardiography. Two-dimen-
sional and pulsed Doppler echocardiographic examinations
were performed shortly after admission using an Advanced
Technology Laboratories unit (model 400) with a 5 MHz
transducer. The echocardiogram (Fig . 1) revealed ventric-
ular septal dropout immediately beneath the aortic valve .
Further evaluation using the parasternal long-axis view dem-
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repair. Aortic valve insufficiency was excluded before
and after surgery using pulsed Doppler echocardiog-
raphy, The anatomy and physiology of aortico-left ven-
tricular tunnel can thus be documented using noninva-
sive techniques.
onstrated a rim of tissue extending anteriorly and superiorly
from the most cephalad portion of the ventricular septum
and inserting into the aortic root just distal to the aortic
valve and right coronary artery. A tunnel-like structure was
thus delineated which originated from the high left ventricle
and opened into the ascending aorta distal to the aortic valve,
with the proximal opening measuring 10 mm and the distal
end measuring 5 mm. The aortic valve was bicuspid, and
the right coronary artery could be seen arising from the right
coronary cusp just caudad to the insertion of the tunnel. The
ascending aorta was dilated and measured 15 mm.
Pulsed Doppler echocardiography. This procedure was
performed to determine the direction of flow within the
ascending aorta and tunnel. Retrograde diastolic flow was
noted in the ascending aorta, confirming the presence of
"aortic insufficiency." Placement of the sample volume in
the proximal portion of the tunnel using the left parasternal
long-axis view revealed turbulent diastolic flow away from
the transducer, that is. from the tunnel into the left ventricle .
Systol ic flow was toward the transducer, that is, from the
left ventricle into the tunnel , and was of low velocity (Fig.
2). Thus, flow was predominantly diastolic and from the
ascending aorta to the left ventricle . No retrograde diastolic
flow was present immediately below the aortic valve when
evaluated from the apical two chamber view. Cardiac cath-
eterization and angiography confirmed the diagnosis of aor-
tieo-Ieft ventricular tunnel with massive diastolic flow into
the left ventricle (Fig. 3).
Surgery. Because of persistent congestive heart failure
unresponsive to medical management, the infant underwent
direct closure of the aortic end of the tunnel using cardio-
pulmonary bypass. The lesion was located anterior and to
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Figure1. Two-dimensional echocardiogram in the left parasternal
long-axis view showing the left ventricle (LV), dilated ascending
aorta (Ao) and the tunnel (T), which extends from the left ventricle
to the ascending aorta.
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the left of the right coronary ostium and measured about 6
mm in diameter. The tunnel was approached through the
aortic root and was closed with interrupted mattress sutures
without distortion of the aortic valve. The patient was dis-
charged on the eighth postoperative day in good condition,
although an ejection click and a grade 2/6 systolic ejection
murmur were heard at the left sternal border. At the time
of discharge, pulsed Doppler echocardiography did not dem-
onstrate any retrograde diastolic flow within the proximal
portion of the tunnel or below the aortic valve.
Figure3. Lateral aortic root angiogram demonstrating the tunnel
(arrows), which extends anteriorly and then posteriorly. Contrast
material can be seen opacifying the left ventricle as a result of
retrograde flow through the tunnel.
Discussion
Differential diagnosis. Cardiovascular anomalies re-
sulting in significant aortic runoff include aortic valve dis-
ease, ruptured sinus of Valsalva aneurysm, coronary or sys-
temic arteriovenous fistula, patent ductus arteriosus, and
Figure 2. Pulsed Doppler echocar-
diogram recorded from the left par-
asternal long-axis position showing di-
astolic flow away from the transducer,
which is placed in the left ventricular
end of the tunnel (insetshows the sam-
ple volume position).
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aortico-Ieft ventriculartunnel. In our patient. the useof two-
dimensionalechocardiography coupledwithpulsedDoppler
technique allowed for the diagnosis of an aortico-Ieft ven-
tricular tunnel to be made noninvasively. The channel itself
was visualized as well as the openings at the proximal and
distal ends. The direction of flow through the tunnel and
the lack of retrograde diastolic aortic valve flow confirmed
that the hemodynamic abnormality was solely related to the
tunnel. This was further supported by the lack of aortic
insufficiency postoperatively, both clinically and by pulsed
Doppler echocardiography. Turley et al. (2) previously de-
scribed the M-mode and two-dimensional echocardio-
graphic features of this lesion in an infant. The addition of
pulsedDopplerechocardiography allowsfor the noninvasive
demonstration of the hemodynamics of the lesion.
The presenceof a ventricularseptal defect was ruled out
by pulsed Doppler echocardiography. Superficially, the
dropout of the ventricular septum may be mistaken for a
ventricular septal defect, especially if the anterior rim of
the tunnel and its communication with the proximal portion
of the ascending aorta are not adequately visualized. The
absence of high velocity turbulent systolic flow from the
left to the right ventriclewithin the area of systolicdropout
would make the diagnosis of a ventricular septal defect
highly unlikely in the absence of a right to left ventricular
shunt.
Prognosis. Serino et al. (3) reported on six patients
undergoing reparative surgery for aortico-Ieft ventricular
tunnel. Alldeveloped valvularaortic insufficiency soonafter
the operation. The youngest patient was I year old at the
time of surgery. Early repair of the defect may retard or
stop progressive dilation of the aortic root and thereby pre-
vent the development of aortic insufficiency. Long-term
follow-up of patients operated on during infancy will de-
termine if the complication of valvular aortic insufficiency
can be prevented.
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